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PAPERS AND SHORT REPORTS

Phobic anxiety and ischaemic heart disease

A P HAINES, J D IMESON, T W MEADE

Abstract

A prospective study of the relation between scores on the six
subscales of the Crown-Crisp experiential index and subsequent
incidence of ischaemic heart disease was undertaken among
participants in the Northwick Park heart study. Results from 1457
white men aged 40-64 at recruitment showed that phobic anxiety
was strongly related to subsequent major ischaemic heart disease
(fatal and non-fatal events combined) when other associated
variables were taken into account. The phobic anxiety score
alone remained significantly associated with ischaemic heart
disease when scores on all the subscales were included in the
analysis. Phobic anxiety seemed to be particularly associated
with fatal ischaemic heart disease but was not associated with
deaths from other causes and was no higher in those with a
pre-existing myocardial infarction at recruitment than in those
without. There was a consistent increase in risk of fatal
ischaemic heart disease with score on the phobic anxiety
subscale. The relative risk for those whose score was 5 and above
was 3-77 (95% confidence interval 1-64 to 8.64) compared with
those whose score was 0 or 1. The 49 participants with evidence
of myocardial infarction at recruitment had higher scores on
the subscales for free floating anxiety and functional somatic
complaint.
The Crown-Crisp experiential index is simple to fill out and

acceptable to patients. When the results are combined with other
known risk factors it may be of use in defining high risk subjects
and in planning strategies for prevention.

Introduction

The possibility that psychosocial factors are important in the
pathogenesis of ischaemic heart disease has been extensively
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investigated.' With the possible exception of type A behaviour,
characterized as competitive, aggressive, and impatient,2 3 psycho-
social factors have not been widely accepted as being of practical
relevance. The limited clinical application of psychosocial risk
factors in planning the prevention ofischaemic heart disease may be
partly due to difficulties of measuring psychological traits and
symptoms simply and reproducibly. Further evidence for the role of
psychosocial factors in major coronary events comes from the
observation that adverse life events such as bereavement4 or
disasters such as earthquakes5 are also associated with an increased
risk of fatal ischaemic heart disease. Many studies have reported
the psychological characteristics of patients who have developed
symptoms of ischaemic heart disease, but interpretation is com-
plicated by the possibility that any differences may be a consequence
rather than an antecedent ofischaemic heart disease.
We report the relation between scores on the Crown-Crisp

experiential index,6 which measures both personality traits and
symptoms, and the subsequent incidence ofischaemic heart disease
in the Northwick Park heart study. (A previous study that used the
index picked out individual questions and attempted to determine
which combination discriminated most effectively between those
who did or did not later experience myocardial infarction. Such an
approach, however, is particularly liable to turn up spurious
associations purely by chance.)

This report highlights the association of phobic anxiety with
ischaemic heart disease. People with high levels of phobic anxiety
feel anxious in specific situations, but if these are avoided they do
not feel anxious. The Crown-Crisp experiential index asks about
common phobias such as fear of enclosed spaces, illness, going out
alone, heights, and crowds.

Methods

The main purpose of the Northwick Park heart study was to investigate
the thrombotic component ofischaemic heart disease by including measures
of haemostatic function along with more familiar risk factors. Its design,
conduct, and principal results have been described elsewhere.9' The initial
response rate was about 80%. In summary, about 3500 people from three
occupational groups in north west London were recruited from 1972 to 1978
and followed up from 1978 to 1984. All participants were given a Crown-
Crisp experiential index form and asked to return it in a prepaid envelope
when they had completed it. The index is a standardised selfratinginventory
of48 questions allowing scores of0-16 on each of six scales that measure free
floating anxiety, phobic anxiety, obsessionality and obsessional neuroses,
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TABLE I-Age adjusted scores on subscales of Crown-Crisp experiential index at
recruitment according to experience ofclinical ischaemic heart disease duringfollow up

Free Functional
floating Phobic Obsessional somatic "Hysteria"
anxiety anxiety neurosis complaint Depression (extraversion)

Alive at end offollow up; nd ischaemic heart disease (n=1237)
Median 2-7 3-0 6-5 3-4 2-2 2-9
Lower quartile 1-2 1-0 4-4 1-6 0-8 1.1
Upper quartile 5-1 4 0 8-7 5 3 4-1 5 0

Non-fatal ischaemic heart disease (n=57)*
Median 3-0 3-0 7-1 4-1 2-2 3-2
Lower quartile 1-2 1-5 5 2 2-5 0-8 1-0
Upper quartile 5-7 5 0 8-8 5 5 5-6 6-4

Fatal ischaemic heart disease (n=56)*
Median 3-1 4 0 7-6 3 9 3-3 3-1
Lower quartile 1-2 3 0 5 3 1.9 0 9 1 1
Upper quartile 6-4 6-0 9-2 5 9 5 6 6-9

AU ischaemic heart disease (fatal and non-fatal) (n= 105)
Median 3-1 4 0 7-4 4 0 3-0 3-2
Lower quartile 1-2 2-0 5 2 1.9 0 9 1.1
Upper quartile 6-2 5*5 9.1 5*8 5-6 6-4
p Valued 0 09 0 0009 0-02 0-08 0 05 0)04

Quartiles refer to cutting points.
*Eight men had a non-fatal episode of ischaemic heart disease followed by a fatal episode and
are therefore included in both groups but are included only once in all ischaemic heart disease.
tFor comparison of all ischaemic heart disease with those alive and free of disease at end of
follow up adjusted for smoking and age.

TABLE II-Distribution ofphobic anxiety score

Score: 0 1 2 3 4 5 6 7 8 9 10 11 12
No of patients: 195 204 260 227 204 153 79 64 26 21 15 5 4

recruitment and clinical follow up was 6-7 years (range 2-1-12-6). Of the
1511 men, 99 (6-6%) died before their re-examination was due (and 44 died
after re-examination). Of the remaining 1412 men, 1279 (90 6%) were
clinically re-examined at or about six years after recruitment. For 46 (3 3%)
only documentary information at three years was available. For another 47
(3 3%) who were not re-examined documentary information was available
six years after recruitment. For 40 men (2 8%) no evidence was available on
non-fatal myocardial infarction.
When notifications of deaths were received or when there was any reason

to suppose that non-fatal myocardial infarction had occurred further details
were sought from general practitioners, hospitals, and coroners. Information
thus obtained was then assessed by three doctors independent of the study,
who decided whether deaths were attributable to ischaemic heart disease and
used the World Health Organisation criteria in assessing non-fatal events of
myocardial infasition."5 The term "all ischaemic heart disease" refers to the
sum of fatal and non-fatal events in those without a history of myocardial
infarction.
We have previously shown that scores on most of the subscales are related

to age and smoking habit.'6 These variables together with social class, shift
(night or day), systolic blood pressure, factor VII activity, fibrinogen
concentration, and cholesterol concentration were included in survival
analyses using Cox's proportional hazards model,'7 which takes into account
the varying length offollow-up, to establish the independent contribution of
scores on the subscales of the Crown-Crisp experiential index to the
subsequent incidence of ischaemic heart disease. Deaths from causes other
than ischaemic heart disease were included in the analysis as censored
observations.

Logistic regression analysis was used to compare scores in those who had
evidence ofa previous myocardial infarction at entry to the study with scores
in those who did not.'8 Medians and quartile cutting points are shown in
table I as the scores on the subscales of the Crown-Crisp experiential index
are not normally distributed. Survival analyses and logistic regression
analysis do not, however, mean making assumptions about the normality of
the distribution.

TABLE Iii-Relative risks (with 95% confidence intervals) and numbers ofmen developingfatal or non-fatal ischaemic heart disease
according to phobic anxiety score

Fatal ischaemic Non-fatal ischaemic All ischaemic Alive at end of
heart disease* heart disease* heart disease follow up;

Phobic anxiety no ischaemic
score No Relative risk No Relative risk No Relative risk heart disease Total

Oor 1 7 1-0 14 1-0 20 1-0 350 370
2 6 1-31 10 1-10 15 1-15 228 243

(0-45 to 3-87) (0-49 to 2-43) (0 60 to 2 20)
3or4 19 2-54 17 1-14 32 1-50 361 393

(1-08 to 5 98) (0-57 to 2-28) (0-87 to 2-58)
2--5 24 3-77 16 1-26 38 2-09 298 336

(1-64 to 8 64) (0-62 to 2-54) (1-24 to 3 52)

Total 56 57 105 1237 1342

*Eight men had an episode of non-fatal ischaemic heart disease followed by a fatal episode.

functional somatic complaint, depression, and "hysteria" (extraversion). It
has been validated in psychiatric outpatients and used extensively in other
studies.6 12-14

This report is limited to white men aged 40-64 at recruitment because of
the small numbers in other groups. Of the 1511 men in this category, 109
were considered by independent assessors to have experienced a first episode
of major ischaemic heart disease (non-fatal infarction or coronary death)
during the follow up period (10 of these having had a non-fatal myocardial
infarction preceding a fatal episode). Ofthe 1457 (96-4%) who completed the
questionnaire, 105 had a first major episode of ischaemic heart disease
during the follow up period, of whom eight had a non-fatal myocardial
infarction preceding a fatal episode. Forty nine men with evidence of a
previous myocardial infarction at entry to the study and 66 men who died of
causes other than ischaemic heart disease during follow up have been
excluded from tables I and III.

Follow up to establish mortality was through automatic notification of
deaths through the National Health Service central register. This follow up
was from April 1972 to September 1985, the mean follow up interval for
mortality being 10-0 years (range 7-3-13-5). All but one ofthe 1511 men were
successfully identified in the register. Three deaths outside the United
Kingdom were recorded. Ascertainment of non-fatal myocardial infarction
was based principally on clinical re-examinations planned for six years after
recruitment. Questionnaires were also sent to each man and his general
practitioner three years after recruitment. The mean interval between

Results

Table I shows the median scores (adjusted to age 50) for each of the six
subscales in men who developed clinical ischaemic heart disease during
follow up and those who did not. The median scores on the phobic anxiety
subscale for all ischaemic heart disease were close to those for fatal ischaemic
heart disease. This was chiefly because the scale used was discrete. Survival
analysis showed that scores on each of the scales were significantly related to
all ischaemic heart disease events at the 10% level, at least, after age and
cigarette smoking had been taken into account, the most obvious effect
being for phobia (p=0 0009).

Survival analysis for fatal ischaemic heart disease showed only the
obsession (p=0 02) and phobia (p=0 0007) subscores to be significantly
related to ischaemic heart disease independently of age and cigarette
smoking. Further survival analyses including scores on all the six scales
showed a significant independent contribution only for phobia (p=0004,
fatal ischaemic heart disease; p=0-02, all ischaemic heart disease). The
reduction in the strength of association in this analysis was due to
intercorrelations between scores on the subscales. When fibrinogen
concentration, cholesterol concentration, factor VII activity, and systolic
blood pressure were included in the survival analyses with the score on the
phobic anxiety subscale there remained a significant association of the
phobia score with fatal ischaemic heart disease (p=0-0006) and all ischaemic
heart disease (p=0=-001). There was no significant difference in phobia scores
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between those who died within 24 hours of the onset of symptoms and those
who died later. None of the scores on the subscales were significantly related
to non-fatal myocardial infarction.

Table II shows the distribution of the phobia scores (not adjusted for age).
Table III shows the relative risk (and 95% confidence intervals) ofboth fatal
and non-fatal ischaemic heart disease by approximate quartiles of phobia
score. The risk seemed to rise quite consistently with phobia score. There
was no evidence ofhigh levels ofphobic anxiety in menwho died from causes
other than ischaemic heart disease. Phobic anxiety score was not significantly
related to stated alcohol consumption.

Phobia score seemed to maintain its predictive effect in those under and
over 60 and was of similar magnitude in those in whom an episode of
ischaemic heart disease occurred in the first five years offollow up and those
with a later episode.
The attributable fraction of fatal ischaemic heart disease related to scores

on the phobia scale above the median (3) was 49%. For scores in the upper
quartile (5 and above) it was 24%. In the case of non-fatal ischaemic heart
disease the attributable fraction was much lower, being 5% for phobia scores
of 5 and above and 9% for scores above the median.

Table IV shows that levels of phobic anxiety were not raised in those who
had evidence of a previous myocardial infarction at entry to the study,
although scores on the subscales for free floating anxiety and functional
somatic disorder were considerably higher.

TABLE Iv-Age adjusted scores on subscales of Crown-Crisp experiential index at
recruitment

Free Functional
floating Phobic Obsessional somatic "Hysteria"
anxiety anxiety neurosis complaint Depression (extraversion)

No myocardial infarction at recruitment (n= 1408)
Median 2-4*** 3-0 6-5 3-4** 2-2 3-0
Lower quartile 1-2 1-0 4-4 1-7 0-8 1 1
Upper quartile 5 1 5-0 8-8 5-4 4-1 5-1

Myocardial infarction at recruitment (n=49)
Median 4-3*** 3-0 6-3 5.0** 2-6 3-2
Lowerquartile 2-3 2-0 4-9 3-1 1-5 21
Upper quartile 7-2 5-0 8-8 6-6 3-8 5-3

Quartiles refer to cutting points.
**p=0-002, ***p=0-0.006 by logistic regression analysis.

Discussion

The score on the phobia scale of the Crown-Crisp experiential
index and the subsequent incidence of ischaemic heart disease were
associated; this was particularly clear in the case of fatal events and
was independent of the contribution of other variables to the
incidence of ischaemic heart disease. Thus, although scores on
several of the subscales are significantly higher among smokers,'6
this does not seem to be the explanation for the association ofphobic
anxiety with ischaemic heart disease. The estimates of the attribut-
able fraction of deaths from ischaemic heart disease due to phobic
anxiety suggest that this variable may be a major contributor to the
risk of fatal ischaemic heart disease. These estimates, however,
must be interpreted with some caution as they were derived from
the data set in which the original observations were made and thus
may overestimate the magnitude of the contribution. A study of an
independent population would give a better estimate. Phobic
anxiety was not associated with death from other causes so the
relation may well be specific for ischaemic heart disease. Phobic
anxiety scores were not appreciably raised in participants with
evidence ofclinical ischaemic heart disease at entry to the Northwick
Park heart study; this suggests that the presence of ischaemic heart
disease does not in itself lead to heightened phobic anxiety. Those
with evidence of previous ischaemic heart disease did, however,
have raised scores on the scales for free floating anxiety and
functional somatic complaint, which remained when smoking
habit, age, and other variables were taken into account. Although
age adjusted scores on several subscales were a little higher in those
who later developed ischaemic heart disease, no residual associations
between characteristics other than phobia and ischaemic heart
disease could be shown when scores on all the subscales were
included in the survival analysis.

The pathways through which phobic anxiety are linked to
increased risk of ischaemic heart disease require further inves-
tigation. The increased risk cannot be explained by an association
with cholesterol concentration, measured haemostatic variables, or
blood pressure. Hyperventilation induced by anxiety has been
shown to cause coronary spasm with subsequent cardiac ischaemia. 19
A recent srudy showed that concentrations of adrenaline were
associated with infarct size. Plasma glucose concentrations were
associated with mortality in non-diabetic patients with infarcts.
Multiple regression analysis suggested that concentrations of
cortisol, adrenaline, and noradrenaline were the major determinants
of plasma glucose concentration after myocardial infarction.20
Patients with high levels of phobic anxiety might have exaggerated
hormonal responses to myocardial infarction. An alternative mech-
anism may be by inducing fatal arrhythmias. The genesis of
malignant ventricular arrhythmias may require three factors: an
underlying electrical irritability of the myocardium, an intense
underlying state of psychological disturbance, and a triggering
event." "2 Subjects with a tendency to phobic anxiety may have a
greater vulnerability to triggering events. Arrhythmias provoked by
psychological factors may not be mediated solely by the sympathetic
nervous system: other pathways or neurotransmitters may be
responsible.'3 Investigation of patients with phobic anxiety may
contribute to the understanding of these mechanisms.
The Crown-Crisp experiential index is simple to fill out and

acceptable to patients; in combination with known risk factors it
may be of considerable value in defining groups at high risk of
ischaemic heart disease and in planning strategies for prevention.
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